Mitochondrial ATAD3A regulates milk biosynthesis and proliferation of mammary epithelial cells from dairy cow via the mTOR pathway.
ATPase family AAA-domain containing protein 3A (ATAD3A) is a nuclear-encoded mitochondrial membrane protein, which is essential for cell growth and metabolism. The mechanism by which ATAD3A acts is still not fully understood. In this study, we explored the regulatory role of ATAD3A on milk biosynthesis and proliferation of bovine mammary epithelial cell. We showed that ATAD3A is localized in mitochondria and the expression of ATAD3A was up-regulated in response to extracellular stimuli such as amino acids and hormones. We observed that ATAD3A positively regulated milk protein, fat, and lactose biosynthesis, and cell proliferation. We further revealed that ATAD3A promoted the expressions of mTOR, SREBP-1c, and Cyclin D1, and triggers mTOR phosphorylation. In summary, our data reveal that ATAD3A regulates the mTOR, SREBP-1c, and Cyclin D1 signaling pathways for milk biosynthesis and cell proliferation.